ATP-sensitive potassium channel regulates astrocytic gap junction permeability by a Ca2+-independent mechanism.
Using the scrape-loading technique in cultured astrocytes, we show that sulfonylureas such as tolbutamide and glybenzcyclamide, which inhibit the ATP-sensitive K+ channel, prevent the inhibition of gap junction permeability caused by several structurally unrelated uncouplers such as oleic acid, arachidonic acid, endothelin-1, octanol, and alpha-glycyrrhetinic acid. When the intracellular level of Ca2+ was diminished, all the uncouplers tested were still able to inhibit gap junction communication, indicating that their inhibitory effect was not mediated by Ca2+. In addition, tolbutamide and glybenzcyclamide prevented the inhibitory effect of these uncouplers in Ca(2+)-depleted astrocytes, suggesting that the inhibition of the ATP-sensitive K+ channel increases gap junction permeability through a Ca(2+)-independent mechanism. The activation of the ATP-sensitive K+ channel caused by potassium channel openers such as diazoxide and pinacidil led to the inhibition of gap junction communication and overcame the effect of sulfonylureas. These results suggest that the ATP-sensitive K+ channel regulates gap junctional permeability.